Second messengers in renin secretion.
The renin-angiotensin-aldosterone system plays a central role in electrolyte homeostasis and in the regulation of arterial blood pressure. The level of activity of this system is determined primarily by the rate at which the kidneys secrete renin into the blood. Although many factors affect renin secretion in vivo, it is certain that all extracellular first messengers affect the activity of the renin-secreting cell by altering its intracellular concentrations of only a few second messengers. The thesis of this review is that free ionic calcium (Ca2+) and cAMP are inhibitory and stimulatory second messengers in renin secretion and that Ca2+ is preeminent. In general, intracellular Ca2+ is controlled by two mechanisms of Ca2+ efflux (Na-Ca exchange; primary active Ca2+ transport) and two mechanisms of Ca2+ influx and/or mobilization (voltage-sensitive Ca channels; receptor-operated channels). There is evidence to suggest that first messengers affect intracellular Ca2+, and therefore renin secretion, by affecting these efflux, influx, and mobilization pathways.